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INTRODUCTION

» Climate changescan effect crop yields considerably, leading tonsgigant economic andsocio-political
repercussionsworldwide.

» One of the main contributing factors to climate @ is thegreenhouse effectwhich causes changes in
temperature in the atmosphere and in rainfall, boterms of precipitation levels and its distrioat

> It is thetask of researchto provide specific adaptation strategies in respoio possible climate changes in an
attempt to protect soil fertility and to guaranteequate agricultural production — both in termgudntity and
guality, coupled with economic sustainability.

» Crop growth and developmesitnmulation modelsare a valuable cognitive tool in understanding watel nutrient
dynamics in soil/plant systems.

» Cereal production is considered to be particularly important in satisfyingrid food demand. Despite genetic
improvements and the use of fertilizers and pesticideseal production is still closely linked tolimate
conditions, due to the fact it is grown in open fields over vasaarand, in many cases, without irrigation.

» Specific research, therefore, is needed in ormlexvaluate the effects of climate change on cergadoduction.
This work focuses on possible variations in bapgeyduction as a result of climate change, basedapiations in
temperature and rainfall.

» The study was carried out iriour large areas in Italy which can be considered representative of the many soil-
climate conditions found in Italy.
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AGRONOMIC ASPECTS OF BARLEY PRODUCTION

» Barley is a cereal which is growing in importance worldeuidt is the4th most cultivated cereal in the world
following wheat, rice and maize.

» Barley grain is used both foluman consumptionandanimal feed It is used in the production ofalt and in the
drinks industry for roasting, and the plant can also be used aeddef crop wheharvested green

» Good genetic variability gives it outstandingdaptability to climate and location. Its ability to thrive amlverse
conditions, as shown in studies carried out by a number mnssts, leads taower production costsand a

reduced use of synthetic pesticides compared tondwheat.

» This is a good indication of theop’s potential, especially as austainable environmentally friendly crop.

» Studies carried out by various research centresigiimout the country have shown that, of the twoedwarley
types,some varietiesshowednigh adaptability to soil-climates conditions witmedium-high production levels
andgood grain quality.
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SIMULATION OF BARLEY PRODUCTION IN 4 SELECTED RURAL AREAS OF ITALY

» The following papers aims to examine the=ct and indirect effectsof climate change on barleyelds.

»The two-rowed cultivaBaraka was favoured as it is widely cultivated and produgeod quality yields throughout

Italy and a good deal of experimental data ondblgvar was available.

» The CERES modelwas used to simulate barley growth and developroeapled with climate change scenarios
taken from the regional climate model (RegCMM4 developed byNCAR (National Center for Atmospheric

Research, Boulder, Colorado, USA).

»Thefirst stage of the study involved thealibration andvalidation of theCERES modelusing experimental
agronomic datab@se-ling taken from areas belonging to the national nétwabithe Experimental Institute for Cereal
Cultivation, each from thé macro land areadn Italy:

1) S. Angelo Lodigiano (M) for thelorth of Italy;
2) Jesi (AN) forCentral Italy

3) Foggia (FG) for th&outh of Italy

4) Cammarata (AG) for thielands

Physical-chemical characteristics
of selected study areas

S. Angelo .

Land Analysis lodgano 2 pogga  COTTTEMAR

o A9 (AG)
Altitude (m) 70 42 0 460
nature of land flat flat flat  gentlysloping
Sand (%) 52,3 18 251 36
Silt (%) 33 46 215 29
Clay (%) 9,7 36 534 35
Total limestone (%) 0 28,7 25 24
Organic meatter(%o 0,91 197 1,65 0,17
Total nitrogen (%9 1,72 113 0,13 0,9
Soil-available Phosphorus (ppm) 82,7 31 51 6,1
Sail-availablePotassium (ppm) 95,7 238 715 78,3
pH 7,6 72 74 73
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SIMULATION OF BARLEY PRODUCTION IN 4 SELECTED RURAL AREAS OF ITALY

» The calibrated andvalidated model was used to evaluate thiézects of climate changen barleyyields and to
analyse the interannual variability of productions.

» The simulations were carried out 6@ yearstaking into consideration the soil type and culima techniques
found at the stations under study.

» In order to analyse vulnerability to climatic vdmiigty for each station5 weather setsof 100 years were
generated.

» Theb5 weathersets were generated with a constant mean for therodd datagase and by varying the
temperature data | and the precipitatior™) by a factor of ¥2 and 2, considering CO2 conceiotnatof 330 ppm.
The resulting sets were:

e Base (constant mean of observed data and constant \ldyial observed data)

* P % (constant mean of observed data, variability oftémeperature equal to that observed and varigloifiprecipitation halved);

* P2 (constant mean of observed data, variability oftdmeperature equal to that observed and varialfigyrecipitation doubled);
* T % (constant mean of observed data, variability oftémeperature halved and variability of precipitategual to that observed);

e T2 (constant mean of observed data, variability oftémeperature doubled and variability of precip@atequal to that observed).

The “physical’ meaning of the scenarios consists in thiéring probability , compared to the observed data,
of the occurrence of temperature and rainfall emé® and in the increased variability of the samae s
scenarios occurring on a daily basis.



Results: Effectsof climate changein the selectedstudy areas
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SIMULATION OF BARLEY PRODUCTION IN 4 SELECTED RURAL AREAS OF ITALY

RESULTS

» Statistical elaboration highlights tlaéysenceof any appreciabléifferencesin the precipitation and temperatures
scenarios compared to the Base.

» Only theS. Angelo Lodigiano (MI) station showed alifference in yield (minimum and maximum) of less than
18% for the various scenarios generated with dif(etemperature and rainfall conditions.

» In the stations in th&outh of Italy, and, in particular irSicily, the gap between the maximum and minimum
yields issmaller, with the response to differing temperature amafal conditions remaining fairlgtable.

» Maximum barley yields from the four stations ranged fros6 t/ha (Cammarata Station in Sicily) tt0-11 t/ha
(S. Angelo Lodigiano Station in the North of Italy).

» Theminimum yields showed satisfying level${4 t/ha) for all the stations and the weather scenariggiatl with
limited variations.
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CONCLUSIONS

» The study of climate change using the CERES moaehiighlighted its possible application in tivenary sector
by carrying out a series of simulations connectedrobable future climate conditions and the prtidaaesponse
of crops in rural areas of the country.

» Results show thatield variability increases slightly witha rise in the variability of both theemperature and
rainfall levels. These effects ageeatestin theNorth of Italy and theydiminish in the South of Italy andlsland
areas.

» Analysis of the vulnerability of the cultivar Baako climate variability highlighted a greateeld sensitivity to
rainfall compared to that of temperatures.

» The implementation of adequateonitoring systems with advanced data management and the developofient
models such as that used in this study, is comsidericial for policy making in this sector and when deciding
strategies fomitigating effects.

» The widespread applicationof prediction models is to be encouraged givenrtheimerous advantageswvhen
choosing agronomic practices which are correcfjtple, eco-compatibleand long-lasting.



